From the comparison of nucleotide sequences, molecular phylogeneticists can construct a "tree of life", suggesting a hierarchical and evolutionary classification of a protein. According to the founders of modern phylogenetics, Emile Zuckerkandl and Linus Pauling, molecular sequences define "the essence of the organism". Sequences do this by not only revealing a pattern in the chaos, but they can embody and engender (Zuckerhandl and Pauling, 1965) . A prime example of this essence is the GPCR superfamily, embodied by the seven transmembrane spanning domains that engender ligand specificity and functional integrity. To further illustrate this principle, Fredriksson and Schioth (2005) Fredriksson and Schioth (2005) show that all of the major GPCR families in the human genome (Glutamate, Rhodopsin, Adhesion, Frizzled, and Secretin) arose prior to the evolutionary split of the nematodes from the chordate lineage. Recent phylogenetic analyses indicate that vertebrate gene families did undergo large genome duplication in the early chordate (650-350 Million years ago (Mya)) and 13% of all human genes are still recognizable as duplicates from that era (McLysaght et al., 2002) . In another study, it was suggested that there were two waves of gene expansion, in addition to an ancient component (900-750 Mya). The first wave (430-80Mya; the time of the mouse-human split) is characterized by tandem or segmental duplications, whereas the second wave (750-430Mya; the time of the vertebrate-amphioxus split) was paralogous where chromosomal positions of the genes remained intact and whole chromosomes were duplicated (Gu et al., 2002) . Both of these models are in GPCRs and it is evident that the rhodopsin family had the most evolutionary success.
GPCRs are thought to be of an ancient origin, since they are present in insects (Hill et al., 2002) and plants (Josefsson, 1999) elegans. In addition, the gustatory GPCRs are found in only two species of insects where they compose about 20% and 28% of the genome in D. melanogaster and A. gambiae, respectively.
Members of the gustatory GPCR family are expressed in subsets of neurons in proboscis, pharynx, and the leg (Scott et al. 2001; Dunipace et al., 2001 ). These observations imply that fruit flies and mosquitoes have high taste discrimination, compared to other insects, self-evident on a hot day or with ripe fruit. Most gustatory GPCRs share as little as 8% amino acid identity, making them highly divergent. Scott et al. (2001) 
introduced the notion that the two families of
This article has not been copyedited and formatted. The final version may differ from this version. odorant and gustatory receptors are evolutionarily related in an insect chemoreceptor superfamily. The ordorant genes appear to be a highly expanded class within the larger gustatory family. Lineage-specific expansions most likely result through both differential duplication and loss of specific ancestral copies.
Other GPCRs that have undergone large and rapid expansions are the olfactory receptors (in the rhodopsin family) in both humans and mouse, the chemosensory receptors in C. elegans, and the pheromone receptors in the mouse, which belong to the glutamate family. Fredriksson and Schioth (2005) reveal that these groups share a common feature in that they bind small ligands. This may promote a more "dynamic" gene repertoire by having fewer or weaker constraints in duplication events which promotes better survival; thus, allowing for the unusual expansion of these groups. This may be a plausible explanation. The expansion of the immunoglobulin and the major histocompatibility complex genes in response to selective pressures is well known. The human heavy chain variable (VH) region III gene subgroup underwent a significant gene expansion as compared to the mouse subgroup. Amino acid sequence data indicate that human VH III genes correspond to only a small subset of mouse VH III genes (Rechavi et al., 1982) . Therefore, a smaller subset of amino acids could have better survival or dynamics over the much larger repertoire, aiding in its expansion. Furthermore, it is the small-liganded rhodopsin family that is by far the largest proportion of the chordate and arthropoda GPCR genomes (Fig 3 in Fredriksson and Schioth (2005) ). While this GPCR class is not expanded, it is well survived. GPCRs in plants and fungi show little homology to bilateria. However, the sequence in A.
thaliana is a stripped-down version of an Adhesion GPCR since it does not have a long Nterminus (Bjarnadottir et al., 2004) . Again, suggesting that the simplest GPCR has the best advantage and survival.
We all like to know where we came from. Our impulse is to classify and organize.
Phylogenetic analyses can capture information that may be useful to the pharmacology community, such as orphan receptor classification and characterization. It also investigates potential links between endocrine, neuro or immune development and its regulation by the different classes of GPCRs. Knowing where we came from can help us go forward.
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